Abstract: Obesity and depression oft en co-occur; however, the association between these conditions is poorly understood, especially among racial/ ethnic minority groups. Using multinomial logistic regression and data from the National Survey of American Life, the relationships between race, ethnicity, and sociodemographic factors to the joint classifi cation of body mass index categories and depression among African Americans, Caribbean Blacks, and non-Hispanic Whites were examined. Diff erential risk for the combination of obesity and depression by sociodemographic status was found. Being African American, female, young, married, or having low income or education increases the risk for obesity without depression. Risk factors for obesity with depression include being female, young, married and having a low income. Race was not a signifi cant predictor of obesity with depression relative to normal weight without depression status. However, racial diff erences were observed among the non-depressed. Non-depressed African Americans were more likely than non-depressed Whites or Caribbean Blacks to be obese.
lar disease and other physical health conditions because of a higher prevalence of and inadequate attention to modifi able risk factors such as being overweight and obese. 10, 11 Despite the number of studies that have investigated the link between obesity and depression in the general population, the association between these conditions is poorly understood and inconsistent fi ndings are reported in the literature. 12 Moreover, few studies have investigated the association between obesity and depression across or within racial and ethnic groups, [13] [14] [15] [16] [17] limiting the generalizability of existing knowledge of the relationship between obesity and depression to diverse racial and ethnic groups. Consistent with the literature on the general population, the few studies that have focused on racially diverse groups are inconclusive. For example, one study reported that the association between relative body weight and clinical depression was comparable for a national sample of African American and non-Hispanic White adults even aft er controlling for socioeconomic status. 18 Similarly, Heo and colleagues 19 reported that the prevalence of past month depressed mood increased in obese women regardless of race. In contrast, Sachs-Ericsson and colleagues 20 found that body mass index (BMI) predicted depressive symptoms three years later in a large sample of community-dwelling older adults, with the association being stronger for African Americans than Whites; particularly African Americans with less education. However, there were no diff erences by sex. Conversely, fi ndings from a recent study using nationally representative data from the Comprehensive Psychiatric Epidemiology Surveys indicated that non-Hispanic White women who were obese had signifi cantly higher odds of experiencing 12-month major depressive disorder than obese Black, Hispanic, and Asian women. 21 Discrepant fi ndings in the literature likely refl ect methodological heterogeneity across studies, including diff erent types of samples. An important source of sample variability is the degree of heterogeneity within racial and ethnic groups. In addition, some note that the lack of population-based samples adds to the discrepancy 22 and also limits the potential for investigating racial and ethnic diff erences that are particularly important in light of the higher prevalence of obesity among some racial and ethnic minority groups.
Th e current study investigates the association between obesity and 12-month major depressive disorder (MDD) among African American, Caribbean Black and nonHispanic White adults using a nationally representative sample from the National Survey of American Life (NSAL). One advantage of the NSAL data is that, in addition to Whites, there are suffi cient numbers of African Americans and Caribbean Blacks in the sample to allow for examination of important but previously overlooked heterogeneity. Exploring the linkage between obesity and depression statistically typically involves testing for common antecedent variables and for contingent relationships which necessitates specifying one or the other as a dependent variable. Using longitudinal studies, a recent meta-analysis by Luppino et al. 9 concluded that the relationship appears to be reciprocal: each is interpretable as a cause of the other. Consequently, we adopt a joint-outcome approach to analyze the nexus of depression and categories of BMI using multinomial logistic regression, sidestepping the issue of causal priority between the two outcomes.
Th is will be among the fi rst studies to examine a more nuanced relationship between demographic characteristics and multiple categories of obesity and depression among a racially and ethnically diverse sample. We suggest that race, ethnicity, and other social statuses have diff erential independent and cumulative eff ects on the obesity-depression relationship. Given the dramatic increase in obesity among the general population, and the high prevalence of obesity among certain racial and ethnic groups, fi ndings from the present study may identify sources of heterogeneity that should be taken into account when designing interventions that target weight reduction and maintenance, depression, and/or interventions that target depression among overweight and obese individuals.
Methods
Sample. Th is study uses data from the National Survey of American Life, which included a national household probability sample of 3,570 African Americans, 1,621 Caribbean Blacks and 891 non-Hispanic Whites recruited between February 2001 and June 2003. 23 Th e NSAL is one of three nationally representative studies included in the Collaborative Psychiatric Epidemiology Surveys (CPES). In the core sampling component of the NSAL, there were 64 primary sampling units (PSUs), including 21 self-representing metropolitan statistical areas (MSAs) based on overall size and the size of the African American population in those areas; and 43 MSA and non-MSA PSUs from strata that were sampled using a modifi ed probability sampling method. Eight of these primary areas were chosen from the southern region of the United States to refl ect the national distribution of African Americans. Both the African American and White samples were selected exclusively from these targeted geographic segments in proportion to the African American population. Four hundred fi ft y-six secondary sampling units defi ned as area segments were selected using probabilities proportionate to the number of 1990 Census African American households.
Th e NSAL Caribbean Supplement was based on an over-sampling of housing units in geographic areas with high densities of people of Caribbean origin. In this component of the sampling procedure, there were eight PSUs, including fi ve PSUs which were already included in the core sample, from which 86 area segments were selected from Census block groups with at least 10% Caribbean Black density. Households were enumerated and screened, and one eligible participant was selected.
Th e NSAL White sample was a stratifi ed, disproportionate sample of non-Hispanic White adults residing in households located in census tracts and block groups drawn from the African American segments. Th eir selection rate was based on the African American distribution, that is, their probability of selection increased as the density of African Americans increased in each block group. Th ey represented almost 50% of the population in these African American geographic areas when weighted. 24 Th is sample was designed to be optimal for comparative analyses in which residential, environmental, and socioeconomic characteristics are controlled in the Black-White statistical contrasts. 25 Weighting corrections were constructed to take into account the complex sampling design characteristics of the NSAL. Final weighted response rates were 70.7% for African Americans, 77.7% for Caribbean Blacks, and 69.7% for non-Hispanic Whites. Demographic characteristics of African American, Caribbean Black, and White participants are presented in Table 1 . All interviews were conducted in English where participants were interviewed face-to-face and compensated $50.00. All study procedures were approved by the Institutional Review Board of the University of Michigan.
Measures. Depression. Twelve-month prevalence of major depressive disorder (MDD) was assessed using a modifi ed version of the Major Depressive Disorder section of the World Mental Health Survey Initiative version of the World Health Organization Composite International Diagnostic Interview (WMH-CIDI). 26 Th e WMH-CIDI is a fully structured interview that may be administered by trained lay interviewers, and is designed to detect mental disorders using Diagnostic and Statistical Manual, Version 4 (DSM-IV) criteria including aff ective, behavioral, and somatic symptoms of depression that result in clinically signifi cant levels of distress and/or impaired functioning. A sample of 644 NSAL respondents completed a clinical reappraisal interview to evaluate 12-month diagnoses. Th e sample was selected to ensure representation of respondents across each of the racial/ ethnic categories who had and had not met the diagnostic criteria for specifi c disorders. Validation studies of the WMH-CIDI found high levels of concordance with the blind clinical appraisals. Moreover, in the modifi ed version of the WMH-CIDI used in the NSAL, stem questions assessing psychiatric disorders were asked in the beginning of the interview in order to minimize false negatives and non-responses. Th e algorithm for MDD is the same as the one for major depressive episode (MDE) in that criterion C, the presence or absence of a manic episode, is not considered.
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Obesity. Body mass index was calculated by dividing self-reported weight in kilograms by height in meters squared. Following standard clinical guidelines 28 and convention in the literature, 17 Data analysis. All analyses used the SVY survey analysis procedures of STATA version 11.2 which provides estimates that account for the incorporation of complex survey sampling methods including multi-stage and cluster study designs. 31 Weighted cross-tabulations were used to describe characteristics of the NSAL data. Prior to conducting the multivariate analysis, we assessed the bivariate association between obesity and MDD and created a six-category cross-classifi cation of BMI category and depression for the dependent variable: 1) not depressed/ normal weight (referent category); 2) not depressed/ overweight; 3) not depressed/ obese; 4) depressed/ normal weight; 5) depressed/ overweight; and 6) depressed/ obese. Because there was no statistically signifi cant diff erence in 12-month major depressive disorder or body mass index between the 89 underweight and 1,783 normal weight cases, we chose to combine these two categories into one category that we refer to as "normal" weight. Participants with missing data on any variables entered in models represented less than 5% of total participants and were excluded from multivariable analyses using listwise deletion.
Results
Bivariate Relationships. Table 1 displays the demographic characteristics of the sample stratifi ed by race/ ethnicity. Non-Hispanic White respondents tend to be older than the African American and Caribbean Black groups; African American respondents are less likely than Caribbean Black and non-Hispanic White respondents to be married. African Americans also have lower incomes and fewer years of education and are less likely to be employed. Table 2 groups. Depression had a curvilinear association with BMI. Specifi cally, respondents with a normal BMI were more likely than those who were overweight to be depressed (8.98% vs. 5.31%), and respondents who were obese were more likely than those who were overweight to be depressed (8.28% vs. 5.31%). Th is curvilinear relationship is illustrated in Figure 1 , which presents the log-odds of 12-month MDD by continuous BMI, controlling for age, sex, race/ ethnicity. We found no statistically signifi cant diff erences in depression across any of the demographic variables (Table 4) . However, demographic trends are consistent with previous reports. 27 For example, African Americans (6.82%) have a lower prevalence of depression than Caribbean Blacks (8.32%) and non-Hispanic Whites (8.91%). Women have a higher prevalence of depression than men (8.15% vs. 6.89%). Higher prevalence of depression is found among respondents who are younger compared with those who are older (9.02% vs. 3.35%) and among those with low socioeconomic status (see Table  4 for more details).
Multinomial logistic regression predicting joint BMI category and 12-month MDD. Table 5 presents a summary of analyses examining the association between sociodemographic variables and the joint classifi cation of BMI categories and depression, with those who were not depressed and who had a normal BMI as the referent category. Although there are six categories representing diff erent obesity and depressed Table 5 . 
REGRESSION ESTIMATES OF THE EFFECTS OF COVARIATES ON OBESITY AND DEPRESSION CATEGORY RELATIVE TO THOSE WHO ARE NORMAL WEIGHT/ NOT DEPRESSED

Discussion
Th is study examined the demographic correlates of the joint distribution of categories of normal weight, overweight, obesity and depression status among a nationally representative sample of African American, Caribbean Black and non-Hispanic White adults, highlighting both racial (i.e., Black-White) and ethnic (i.e., African American-Caribbean Black) diff erences while accounting for other sociodemographic factors. Although race/ ethnicity and socioeconomic status were our primary factors of interest, our fi ndings identifi ed unique sociodemographic correlates of each category and some are worthy of discussion. African Americans were more likely than non-Hispanic Whites and Caribbean Blacks to be overweight or obese without depression. Th is fi nding is consistent with that of previous epidemiologic studies (that do not account for depression status) reporting higher prevalence of obesity among African Americans than among other racial and ethnic groups. 1 Our fi ndings also revealed ethnic diff erences within the Black American population: Caribbean Blacks had a markedly lower prevalence of obesity than African Americans. In fact, estimates of obesity among Caribbean Blacks were more similar to non-Hispanic Whites, a signifi cant fi nding that would be overlooked if ethnic diff erences within the Black population were not considered.
Several explanations have been off ered to explain the higher prevalence of obesity as well as the lower prevalence of depression among African Americans compared with other racial/ ethnic groups. In terms of obesity, physiological (e.g., infl ammation, insulin resistance) 32, 33 and health behavioral factors (e.g., poor dietary and exercise habits) 34 reportedly account for some of the observed racial/ ethnic diff erences. Further, studies suggest that stress, in combination with health behaviors and obesogenic environments, explain both the higher prevalence of obesity and the lower prevalence of mental disorders, such as depression, among African Americans compared with other groups. 35, 36 Specifi cally, empirical fi ndings from recent research suggest that individuals from disadvantaged populations, as indexed by Black race and low socioeconomic status, who are chronically confronted with stressful conditions engage in unhealthy behaviors such as eating energy-dense, low-nutrient foods and low physical activity that buff er the eff ects of stress on mental health, but contribute to poor physical health outcomes. 37, 38 Studies among adolescents indicated that high levels of perceived stress were associated with less frequent physical activity 34 and emotional eating 39,40 especially of sweet energy-dense foods, among minority females. 41 Studies among adults indicate that Blacks engage in more poor health behaviors than Whites, 38 and that poor health behaviors (i.e., poor diet, smoking, and alcohol use) buff ered the eff ects of life stress on depression for Blacks but not for Whites, 38 but increased the risk for chronic health conditions (e.g., cancer, type 2 diabetes, heart disease, hypertension, stroke) for both groups. Th ese health behaviors might also explain the curvilinear relationship between BMI and depression. Th at is, being overweight might have a protective eff ect against depression for African Americans in particular. Findings from these studies are intriguing and warrant further investigation. What is clear from the present fi ndings, in combination with the existing literature, is that the obesity-depression association is quite complex and that it is important to examine these complex factors heterarchically within developmental stages and over the lifespan and within racial/ ethnic groups in addition to between them.
Few studies examine ethnic diff erence among Black Americans. As a result, explanations for the relatively low prevalence of obesity and depression, both separately and combined, among Caribbean Blacks are largely speculative. Th e "healthy immigrant eff ect" has been posited to explain better physical and mental health of immigrants compared with their U.S.-born counterparts. Th is health advantage is oft en attributed to a positive selection eff ect of migration whereby healthier individuals are more likely to immigrate and thus, as a group are healthier than native-born individuals. 42 Th is initial health advantage is maintained over the longer term by socioeconomic advantages of Caribbean Blacks relative to African Americans including, on average, higher levels of education 43 and more favorable employment profi les such as higher employment rates, working more hours, and higher incomes. 44, 45 Th e accumulation of more social and cultural capital is a potential contributor to the noted health advantage in terms of lower rates of overweight and obesity of Caribbean Blacks in our sample. Nativity, acculturation, and other nonmaterial sociocultural resources such as familism (i.e., beliefs about familial roles and responsibilities), might also explain the observed lower prevalence of obesity and depression among Caribbean Blacks compared with African Americans. Immigrant groups diff er with respect to their perspectives on race, ethnicity, and assimilation or acculturation. Whereas assimilation is desired by some immigrants, for others, maintaining a distinctive culture is preferred. Complete acculturation may be stressful for many immigrants and rooted in profound diff erences in their prior life experiences and socialization. Among Caribbean immigrants, race and ethnicity have meanings very diff erent from their meanings in the U.S. For them, acculturation, in particular as it relates to issues of race and ethnicity, is not a desired or ultimate end. Less acculturation and high levels of familism among Caribbean Blacks might explain their lower prevalence of obesity and depression relative to African Americans because these nonmaterial sociocultural resources encourage and support health-promoting behaviors. Findings from empirical studies support the general notion that increasing length of U.S. residency is associated with increased risks for mental illnesses. Lower rates of psychiatric disorders were reported for Black Caribbean immigrants compared with U.S.-born Caribbean Blacks. 27 Moreover, disorder rates among Black Caribbeans tended to converge over time with that of the nativeborn with increasing years of U.S. residency (oft en used as a proxy for acculturation). Finally, increasing generational status was strongly associated with risk for disorder: third-generation Black Caribbean immigrants reported the highest prevalence of disorder compared with fi rst-and second-generation immigrants.
In addition to research indicating that people born outside of the U.S. oft en have more healthful diets than their U.S.-born counterparts, [46] [47] [48] familism may also increase the likelihood of eating home-cooked meals as a family which may also lead to healthier food choices and more regulated eating behavior, including quantity of food intake and regularity of meal times. Other risk factors and health conditions related to coronary heart disease (CHD) including obesity and diabetes also diff er by acculturation. 42, [49] [50] [51] Lancaster et al. 52 used data from NHANES III to assess whether dietary intake, CHD risk factors, and predicted 10-year risk of CHD diff ered between Blacks born in the United States and non-Hispanic and Hispanic Black adults born outside of the United States. Findings indicated that Blacks born in the United States had less favorable dietary intake and higher CHD risk than other groups of Blacks living in the United States. Specifi cally, Blacks born outside the United States had more healthful dietary habits than Blacks born in the United States. On average, immigrant Blacks ate more fruits, vegetables, and whole grains, more fi ber, vitamins and minerals, and less total and saturated fat than Black Americans. Black Americans also consumed considerably more energy, discretionary fat, and added sugars than immigrant Blacks. Both non-Hispanic and Hispanic Black immigrant groups also had more healthful CHD risk profi les, lower predicted 10-year risk of CHD, and fewer people with metabolic syndrome and other CHD-related conditions. Th ese studies, along with the present fi ndings, highlight the need for future studies of diet and health that consider cultural diff erences and other sources of heterogeneity within the Black American population to better understand and reduce overweight and obesity as well as overall health disparities in the United States.
Findings from this study also indicated that there were no racial diff erences in obesity in conjunction with depression when normal weight/ not depressed was the referent. African Americans were just as likely as Caribbean Blacks and non-Hispanic Whites to be overweight or obese and also depressed, compared to their non-depressed, normal weight counterparts. Th is fi nding is consistent with those from large-scale longitudinal cohort studies that report an increased risk of obesity for depressed people regardless of race and other demographic factors. One prospective cohort study of a large national sample of adolescents found that depressed adolescents, regardless of obesity status, were at increased risk for the development and persistence of obesity at one-year follow-up aft er controlling for a host of demographic and health factors. 6 In contrast, baseline obesity did not predict follow-up depression. Franko et al. 53 also reported that depressive symptoms in adolescence predicted obesity and elevated BMI in adulthood in a national longitudinal sample of 1,554 African American and White females aft er controlling for prior BMI and parental education. Although African American girls exhibited greater likelihood of obesity and higher BMI, there were no racial diff erences in the association between depressive symptoms and obesity. Finally, in a large community-based sample of African American and White older adults, Vogelzangs and colleagues 54 found that depressed people had a signifi cantly greater increase in abdominal obesity over a fi ve-year period than nondepressed people. However, this association was not found among African American women.
Women in our sample were more likely than men to be obese with or without accompanying depression. Th is fi nding is consistent with previously reported gender diff erences in obesity prevalence rates. 1 However, all women (with and without depression) were less likely than men to be overweight. Th is fi nding is supported by those from prevalence studies reporting either no gender diff erence in overweight, or a higher prevalence of men than women in the overweight category. 55, 56 Since the outcome vari-able used in the present study allows for distinctions among normal, overweight, and obese categories within depressed and not depressed categories, it is not surprising that there was gender heterogeneity across the obesity categories. In sum, fi ndings from our study reveal diff erential risk for the combination of obesity and depression according to sociodemographic status. Being African American, female, younger, married, having low income and low education increases the risk for obesity without depression. Risk factors for obesity with depression include being female, younger, married and having a low income. Notably, race was not a signifi cant predictor of obesity with depression relative to normal weight without depression status. However, others have noted signifi cant diff erences in the BMI-depression relationship within gender and/or racial groups, with obese non-Hispanic White women having an elevated risk for depression compared with non-White women. 21 In light of recent studies reporting a higher risk for depression among obese African American women, 57 additional studies are needed that use methods equipped to further identify subpopulations of individuals at risk for obesity and depression (e.g., latent class analysis).
Limitations. Th is study has several limitations. First, because several segments of the population such as homeless and institutionalized individuals were not represented, our fi ndings are not generalizable to these subgroups. Second, height and weight were assessed by self-report. Th is is common in the literature and the biases in these types of self-report data are fairly well understood. Past methodological research suggests that self-reported height and weight are highly correlated with direct physical measurement, [58] [59] [60] but self-reported measurements tend consistently to underestimate weight and overestimate height. 60 We know of no evidence to suggest that underestimation of weight would aff ect the association between obesity and depression. Th e existing literature examining the association between obesity and depression includes studies using self-report 13, 18, 19, 29, 30, 61, 62 as well as actual measurements of height and weight. 13, 63 Finally, causal inferences are problematic with cross-sectional data and longitudinal data are preferred for the interpretation of social status eff ects (e.g., education, income, marital status) because we have no information about the timing of onset of our outcome statuses.
Conclusions. Th is study is one of the fi rst to examine more nuanced relationships between demographic characteristics and the nexus of obesity and depression among a racially and ethnically diverse sample. Our fi ndings complement those from other U.S.-based psychiatric epidemiology studies demonstrating comorbidity of obesity and major depressive disorder. We contribute to this literature by suggesting that race and other social statuses have diff erential independent and cumulative eff ects on the obesity-depression relationship. Given the dramatic increase in obesity among the general population, and the high prevalence of obesity among certain racial and ethnic groups, our study's fi ndings highlight the importance of examining heterogeneity in the population to design interventions targeting only weight reduction and maintenance, depression intervention strategies, or interventions that primarily target depression among overweight and obese individuals.
